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[&HF§«*©i£H] 

ummi) xVv*;PHfc©-&«ftK/-r>s« 

IflExV v7;i«©-«ft H >S8££jrr 

ffiE«»©-&£ftK:S:?< 7 s -* 7*D <y 7 £BfiB^IT 

hu E£&©— &^ft (' m-3 < x- 7 7'd -y 7 © 5 ©'> 

ffltS^f-^. fc«fctf*iEfcR©-;*:£ftl;:£-3<x 
- 7 7*n -y 7 £IS7 >y ir > 7"JMfrr -5 7. x -y 7*. £^ h 

t&d , ffiExV ->*7JMs&©^ra K/-r >siia*-e 
gftTjft. 

[«*«2] ffi^H&x-7£«#rLT, huIB«I&© 
— *«ftC*tJ<^'r-^7*Dy 7t'tH>T:t7-fe-y h 

7°. *s«ttfi»IBttft©-^S»KS^<ft7 f -^7*ny 

^7(DXU-/>h-^atil-r^Xx-y7 P » ZZZizS&mM 

m i 

[ft 3 ] mz-mm*^ u— -> a >**±*fft» 
JitxV v7;hi{$e£7'j v^tzztz-smmmi 

Sfctt2 fcE«©B»£»7jj£. 
[»*314] ffiE-ffiaft^U-S' 3 
ilTr-f v*;UBft£ 7 U 7^t4Ii: £^tfSt*3l 

1 £fctt2KE*©B*£ft7ji£. 

[W*315] fffE-BM^^^l/-->3 >* s ^S^f6] 
Wft*Sl±Tf^ y^;H*67'J >y 7°T 3 d <h££trBI 
*JS 1 S fctt 2 fcE«©B«l£ft7jffi. 

[11*316] Hijffi-S^^^^U-^ 3 
tt$8±TxV v^;HB«* 7 U -y 7°-^^. C tft^tra* 
31 1 i-fctt 2 fcE«©Hft*«3SFS:. 

;Hi«*«flHHi0 7ji6j{:9 0° @<E*-tt«ct*^trai 

*Jl 1 i fctt 2 tE«OB«IE*^ffi. 

[»*jfi8] «jE-iB»«!^u— >a 

;HB«* 18 0° IsieStS <!: Sr^trlif *3I l Sfctt 

2 CE«©«tt£tt7ji£. 

[»*3l 9 ] irS-ffitfffc*'* U—> a >A<xV v7 

§S*3l i 2 E:Ett©B»gft:frfcfc. 
[11*3110] 83E— >*'<U->'3> 
£ Su E«&©-#cjeft i:lo'<§f-?7'D77 Ciilffl 
LI, &7'n>y7rtTXU/>h?;teg-r-5CiSr^tr 
M*3l 3 l;Ett©Bffegft7ji£. 



[»*3lll] B9E-*^ftK/'f >^^U-V3> 

*ffEtt»©-^ftllS^< &x~7 7*d -y 7 iclffl 
LT, &7*n-y7l*IT3f&£iJxl/;*>h©fr^££££ 

[11*3112] H&E-*£ftK;*-f ^^U-vs > 
SlWEaR©-^»lw5^< St-^d 7 7 Kilffl 

D>yi7rt©^©ffia5^^^.XU-/ > h-©^-^5Re?-& 
5 - 1 £^trll!*31 5 £E«©Hffc£ft7jfcfc. 
[»*JS13] WE-*«» >^U-->3 > 
£ ffiiE8S©— 5fc£ftl::S-3< &x-7 7*d v 7 iiiiffl 
LT, &7*Dy£fiTM&SfTXU;*>h©fr^£Ke$ 

£#tf lit *ji 6 KE«©B»3£ft;&8;. 

[M*J114] «IE-*3ESSK/'f>^l/->'3> 
«:Wffi«ft©-^ft tilt? < &f-? :/n -y 7 tcigffl 
LT, S-7*D-y7rtTXl^>h£iEffL, *(^T&7* 
□ y?l*3©*Fft5iJXU;* > h©ft^£EGS-fr5d<t£ 
#tfffl*3S 7 CE«©B«3Eft7jffi. 

[»*3li5] ME— *^ftK^-f >^U-->3 > 
*ffiE«ft©— &£ftC£^< &x~7 7*d -y 7 Kg ffl 
LT. S-7*D-y^rt©^-©ftSfe^i$^Xl/^>h-©^^ 

ft. 

[»*J116] ig-^JflK/O^U-ya^ 
*WE*»©-*3Eftt*^< Sf-^ 7*n >y 7 daffl 
LT. ^7'n 7 ^rttxl/^>h^lL, #;^T&7* 
o-y 7F*3©fB&fT XU* > K©t$^$:5te^-ti:-S. It* 

$trgf*JS 9 KE«©B*£ft;&i£. 
[11*3117] ft£«ffiL, ft£7xn7*gM*ll;: 
^ft-f -5 tc 36©-t >+»— <h . 

£m-tZ>tzSb<D'rj y^-Txn^ftgt. 

xV ^^;PH«©$M F /-f >S?^6, «»©-*« 

ft lli-^ < x- 7 7"d -/ ^ T«5£ snsf-f^ 

iS3r-f > ! ^;i/ia^7°a-t-y-y-«. 
HJE«R©-*^ftC*^<x-^7"D>y^*aaiL. 
S»«ft©-*«ftC*^< =r-9 7*P 7 7 $BIS?IJ 
L, 

l»E«»:©-*3Eft tS^'< x- ^ 7*a >y 7 © 5 

< tfe 1-pC-^ft K^-f > • ^^U-->3 >^jfffl 

L, 

HfSfe}g$c©-#;^ft CS^< x- ^ 7*n v 7 SB 7 >y t 
>7";HbLTx^ ^^;UB*©$W K^-f >Il±tr 
ffi»»^U—->3 >SSIfTTS. -i:S:#mfr€>x 

[»*31 1 8] h5IS-E^^^-^U->-3 >^*x-f ->* 
^Jl/H{££IJtIt[Iir)l:9 0° HKsa-S-SitS^tJW* 

ill 7 (3fSK©x-f ->*7;p*^^„ 
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cis*ia 1 9 ] mm-mtm^ v- -> 3 >#x 4 ->* 

7;Hi#£l 8 0° 0G£l+£.I<i:££tfIj!;RiS 1 7 13 
tB«<Dx-1' ->'WA^7. 

?)l>m&£KV%st®<0lZ9 0° M&2it:Z>Z.t£^tsm 
Xmi 7(IfBi)i©xV ->*7Jl^*7. 
[M#JS2 1] fjfB-#'£$ KyW >*^U--> 3 > 
£iwK*ltSccD-#'£&t:«-3~< &x-7 7'n -y 7 caffl 

n -y 7 nn^Wim x U * > h <7)£F^ £ 2 -& 5 If *5 

[IS*JI2 2J flMB-^ft KyW >*^U— > 3 > 

s:t«iEffl»©-^^t;s^< &x-7 t"p - y 7 izmm 

IT. &7Pv7ft<D^<ftft!j&bt$-5XU*>b<Z)#-^ 
£Sg£-tf-5lf;£Jl 1 9KfB*t©xV v7;l-#*7„ 

Srfflgfift&CD-^&KSoX &x-7 7n >y 7 tdigffl 
IT, &7*P-y7F*ITXly*>h£ggL, *^T&7' 
D-y ZfatD^t&fi XI/;* > h(Z)^^$:Ke^-&-&ll*JS 
2 OKfBfsCDxVv^^TJy^o 

[§i!#Jg2 4] H^ji-^vXxAtr^RJIK*^ 
l*IT'xV v^;W#<73^f6J^&5^^4i;$-&-S^*fC 

* nfc n > e 3. -7 3ISr yo 7* 7 A n - H 
Z>zi >tfi-7>XxAT&-?T. 

<x-77*D-y7T-$3££ft5xV ^^;na#©— 
ft K * 1" x y 

ilE«S!c©-^*KStJ< x~7 7*P -y * Sfflffi-r 5 

«iiaaft©-*s»K^ < x-7 7u v 7 fcHEJir 

37.X7 7\ 

KS1fi»©-^ft»I^ < x~7 7*P -y 7 © 5 b <D>P 
&< t h 1 -DK-^SEft > • ^u-S/g >£jg 

fiIB^IScD-^Sft{cSo'< x~7 7'p >y 7 £B7 -y -fe 

A. 

©— ttK*t?< §f-^ 7*n 7 Ko^T^-fe -y 
Hfrfe«fctf D Cta[iit57f7 7°. 

— ^ftf:*^ < &x-7 7*P -y 7 £ 7 7 -fc Xf -5 7. x 
•y7°. 

mJfBfg&CO— ^^fcSo*< &x— 7 7*P -y 7CDX V * 
> h£ffittiT£Xx-y 7\ 

£2bt::"aifljfj}<Jl2 4{CgB®C0n>ei-7>'7,x 

A. 



2 4(Ciei!t(7)3>t"a-7^7xA„ 

itt*±TxV y^;«t*7'J -y 7T5c<h£#irlif* 

«2 4l:s2803>tfi-^yXfA. 

[M#JS2 8] miie-®*t^^l--^3 

Jg2 4HIB«CD=i>t:aL-7->7xA 0 

7;MS&£B$ff-|5l9;£|6jt;:9 0° Isie^-tirS^t^'atf 
»**2 4tCie«W^>tf 3 .-7->7 > xA <) 

*)IW&l* 18 0° lHlG$-&-5C<i:^'a tlgf^S 2 4 (C 
ie®<7) 3 > tf i - 7 ~>X x A „ 

3 2 ] SfilBxBM^^-^^--> a >iSf-f v 

tfaf5fcJl2 4tCie«C0=l>ea.-7>'XxA. 

^h«IB^^co-^^(c*^< &x-7 7*p -y 7 HSffl 
IT. §7o-y7l*ITXUy;>h^eg-r-5«*JS2 6 
tIie«c<7)Zl >t°i-7->XxA„ 

*H5ffi«»©— ^C^ftfcS^< §x-7 7*P -y 7 KiSffl 
IT. #7*P-y 7^IT'^^?iJXU^> H<75^^^rSte$ 
■#•511*11 2 7l;IBacD=i>t°i-7>'XxA <> 

[»*3S3 5] iWfB-^&KyW >^l/-y 3 > 
* H9l2ffi»<7)-^ftKStJ< ^x-7 7"P -y 7 (Cilffl 

P -y 7 1*1 CD CD ffi tb b <0 ^> X V / > h <Z> ^ S $ # 
*«*^2 8 lrIB®CDZI>t°i-7^7;xA„ 
CIf*JS3 6] 8512— *SftK/< >^l/->a> 
*Maatt»©-**ftCS'^< &x-7 7'n -y 7 Ciiffl 

■H:-5»*«2 9 ll|B«KcDzi>ea-7>'7.xA < , 

c»*^3 7] ina-^:«ftK^'f>^u-->3> 

*iilB«»co-^3EftC» ^J< ^x-7 7*n -y 7 tijlffl 
LT. &7*P<y 7l*lTXl/^ >h^EBb. *^T'§7* 

3 0l:EtO3>ea-^yXrA. 

[ffl!*3S3 8] HulB-^^^K^-f >^^|y--> 3 > 
*B«fB^S:0D— ^^tSo*< &x-7 7*P -y 7 
L-T. &7 f P-y7rtCD-£-CDfl!l&bt3>-5Xly*> hCD^-^ 
£SlESt5a*S3 1 CtB«cD=i>tfiL-7->Xx 
A 0 

[»*JS3 9] SfilB-^^K^-f >^^ly-^ 3 > 
5riiKffi?gcCD-^:^ft(:S-D'< &x-7 7*P -y 7 HJSffl 
LT. &7'P-y 7(*3TX1// > h^egL. #1>T&7* 
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p v y (d^Mi x v / > h ©*j # £ s e $ s sijRji 
[5£H©»«ifci&gn 

[0 0 0 1] 

E«©E«&»f»l¥M«»©J;5fc, &-5£IHK;*'f > 

wr 4. 

[0 0 0 2] 

[fE*©affifttf«9i#*fcL«fc5£T4HBJ JUS!» 

fti^SK©^ 'J^Mt^i\tz.fs y-m&T'te. RGB 

*7-arac*5tt*# (r) , it (o a&ztm (b) 

*fcttYCBCR*7-^rat45(tS»flE (Y) , i;u 
5t>X (Cb) *Jj:tf^D5-^->^ (Cr) ©fftf 
ni^LT8t'-yhO, 2 4 fc*-y h/H* (k'-y h • rt 
- • (b p p) ) #ffl^btltH5. £©£? 

[0003] JPEG (Jo int Photogra 
phic Experts Group ©B§f§) ©<fc 5 
&ffi»Sqs©ttlSCJ:0. J PEGBEft? h© 

fct EpsonPhotoPC 600. KodakD 
C- l O&fOcfc^ftS^i'cDx-r 5?^;P • *3\>PB 
(DSCs) TH *^7**}fA.fcB«ttitt-6 
lr*/7rtT-ESS$n, ^©^^^(Dl&^vXxAfC: J 
PEG77-fJ^LTWn?>. UfUi\ ^SCifc 

BfliCtSfftLTtt. (a) ^-hU-W^Sft- 
K^©H«©@G*fctt-€-OiS»» (b) tKX©i£±i: 
fc«^/jN©^J6©ii^©X^r-U >>f» (c) H^t'i5 
tt£Bj£;fcj;tf3>r-7X h©^H> (d) Srl^Btt 

-«©*□*£>?, ( e ) t* >y h T -y ?&*?© 

H#^©^1jd. i5«fctf (f) ^ffi/^nntfrg^L©® 

ftii8©fca&t. c:n^©H«tSfPi?ttfflasnaa*A* 
[0004] dnb©^x^HfT*5«tc/m^^:- kt© 



T©«fc-5fc*Ha<*B£:&-3T^4. (a) BEtBH/'f 

-9->7°;b^7c0©^^U-->3 >^>ft<T£rtr;L££ 
ftHfe-T*. (b) t-^ML, tt^TgffiJKjW > 

rt-ema©H«j&sw»*iifflb, &nT£2£Sfcw* 

JrtS6spSrS5**fc*SJEIi-r5^t*«!^5tt«ffl©^-f 

•/7-f >jaaTtt, H«©£H*©<£T*iia^A»ta* 

[0 0 0 5] ZtlizKLX. £EffiH^-f >CSt?<j8iS 
ftTti, A77> (Hu f fman) • r>f^>? 
*5«tZ/A7V> ■ x>n-x-c >^©<fc?&*t*l£©<6; 

J PEG#SiS«fctfEI8©*.a*£BS 

&*_3©-e\ isssc©isai$*»i5«sn5^t3^*s 

(S. F. Changi><fctfD. G. Messersc 
hmitt, TManipulation and C 
omposition of MC-DCT Comp 
ressed Video (MC-DCTEffit'jtffl 
Sff*5J:tf£j*) j . IEEE JSAC Speci 
al Issueon Intelligent Si 
gnal Processing, vol. 13, 1 ~ 
lH-y, 1 9 9 5^1/3; N. Me rhavfei 
IXV. Bhaskaran, r A fast algo 
rithm for DCT-domain inve 
rse motion compensation (D 
CT F*-Y>ififctt«ffl©Ka7J^U>CA) j , IC 
ASSP'96, pp. IV. 2307-2310-^- 
v, 7h7>^, 1 9 9 6^5/3: B. Natara 
j a n titklfV. Bhaskaran, Ta fast 
approximate algorithm fo 
r scaling down digital im 
ages in the DCT domain (DC 
T K*-f X^ttSxV >?*;VH«*8/.h©fc«&©S5jIifi 

{ti7;m*ux'A) j , ieee Bft&iiisR&it n' 

CIP), "7>->h>D. C. , 1995¥l0fl;£> 
■fctf B r i a n Sm i t h£5J;tfL a r r y Row 
e, ("Algorithms for manipul 
ating compressed images, 
(SiItifOt*!)©7Jl'3'iJXA) J , IEEE 
Computer Graphics and App 
Meat ions, pp. 3 4-4 2 ^— -J, 19 9 
3f 9fl, #B3) . 

[0006] *fgBjj©fgi ©g^ti, ^iH^-f >i3*s 

tt&x^ >?^;PB«t©ftf^*fT 5 ©C# 5 ±a*©HB* 
[0 0 0 7] *5EW©?B2©BWtt, ££&#§iiJ,fctf 
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o z t \z$>&<, 

[0 0 0 8] *%W(Dm3<DBmt, K*-f >ICi5 

t\z$>z>* 

[0 0 0 9] *3B91©»4©B«tt. lt-;h©aiT 
-***TU AogiJ©-fcy h©ESSx-?££i;T. X 
S^te B# t tt SI © <£T * -r K * U 5? ^-;Haft*i^ 

£jifrr37;io*uXA©-fe-y hssffi-rsdtfc* 

■6. 
[0 0 10] 

x-f i/fJm&tfJ PEG7r-f;l/W<t-5^m*it*-y h 
FX h U-AJfn- H L-T. x-f v^HS^©— ^ 

K^-f >C04-^U-->3 >j5*&7*Dy£l*|©x- 

[ooii] tuyt;Hfti:ontH, £UfcH&W: 

¥©ftftjW , £7c«9 0° , 180°fcL<te270 

° z.tD^mt'T't -J5>)vx?-)m®.t! 

* 7 © =fc 3 a j£g b i £ « n > t° i - ^ -> x t- A \z j£ 

[0 0 12] #aE©*©te©S«;fc«fctf^©I¥»l;B:rt 
gCoHTtt, SMtf©Hffi*##£UT£/lT©IH9i*5«fc 

F(u , v) = *$4£ 

4 1=0 1=0 

n (2x+l)yjc 



[0 0 13] 

[^mo^Mmmm] j PEG©j:-5fcx^;PH»EE*8 

(DCT) ^ilfcftt (G. K. Wal lace, r T h 
e JPEGStill Picture Compr 
ession Standardj (J PEGXfJI'? 
XJ£8§S*P) J , C ommu n i c a t i o n of 
theACM, vol. 34, no: 4, 199 lf4 
fi*#HH£ftfcH) . £.fz J P E G* ? rtT^O#< CO— J}x 

^r-^a >£jgU *0*/7©JPEGIEit'7hX 
MJ-A©DCT K^-f >««±T»ff-r-5£EttK^'f 

>iaatectSoTs»wr5. 8 x 8^it-waDc 

i?lM XC:fcS£3ST#-5„ $bl', :|16© 
^ffitt. >8tt. ««7^v-;HEa43±^^ 

x-7*U>y h^&£^t?-€-©ft!}©— ^&lrS^'<Sj£ 
8SRK:8£3g»H!rc*S. 
[0 0 14] J PEGffiffit5«fctf#3lxeftStfl::Hlft 
MSP^&£J PEG/H7 7-f y\zm^~t -5#A77^b 
fB¥tSi«-r*. JPEGtttDCTSfflUT, 

[0015] J P E GEEfigiS «fctf #36Xgfi. H 1 \zWl 

TS7*n y ^ft©S/£±T»jf£T3,, M 1 IC^©tEB§£ 
^■fiiO, #JEE*g7.9\/HiHfel 1 li7X^ • 7'ny?^ 

tftss 1 2tcj;i3 8 x 8 7"d 7 ^ <Dmm\zftmznz>. & 

un6©7*D7fH7*7-h'8X8DCTl 3 
HiOgjg^nT. ^t58X8DCT7'n7i'Ot 
7 ^Mt5. +>">7 0 ;L'f (i, j) ©SWH/'f> 
8x87*P7?©7t7-F8x8DCT > F (u, 
v) tt«T©«t3i;|j[Hi$n-S ( (l) ~ (3) 5$) . 
[0 0 16] 

Ci.uCj, v f(iJ), 

(l) 



(2) 



(3) 



(G) 
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[0 0 17] 7*9-H8X8DCTi^oaiAt v & 
6 4DCTffig:(J6 4Il// > hm?itT-7)lQ\zm 
aLT7*7-Kifftgl 4rtT'^-l:ifft$n^ 

CPt-4i;5n^«. F (u, v) *^Fq (u, v) 
= RoundOff {F (u, v)/Q (u, v) } ^ 

[0 0 18] fc^bOft, §yD77rtODCTf-^ 

(-b'acDpIfgt47<) ©fflC8-aT<* Schick?). x> 
hot-- n— r-f>^*ffiifr« W-y-'^j WlH* 

^^.ens. &<^t. r-^iiA77>i>3-^i 

McU J P E GEfi t y h 7 h 'J - AS 4fiSt5 J: 5 

u=0 v =0 4 

[0 0 2 1] ffiftSlgtt, »^fl:«»FQC«tO^IKC 

©iffftiitf q©*s^s ( (5) a) . 

7 7 

a u cc 



[0019] Hftte, »*WiS»i?ffi?&ffl^Tm<etyh 

T'ffi&St'-y hXh U-A^fn- KTSdttJ: 0 J P 
EGJBiSlgT^&Stl. 8x87'D7?ODCT«S 

*m £ n 5 . m v ?tf ^b © ^ a t t« st#BE 

*OI§Ttt. 8X 82M!=i+K>£&§§ 
(IDCT) 1 8^DCT©8 X 8 7*D ? ±Tftft L 
THf$t©8 X 8 2<DZ h U-A££/&-f £ 0 7'D 

•y7 • 7X^S»gl 9*i:nb©7'0'V?S#l7f 

jhs&2 1 hse»ts. znw&xmvit. i dctas 

(u, v) £H3tf (i, j) CiEitl^iLI 

-r ( (4) a) . 

[0 0 2 0] 
[»2] 



C ilU C jiV F(u,v), ( 4 ) 



[0 0 2 2] 
t»3] 



f Q< i >j> = ?„? =a -^- JLC i,u C j ) vFQ(u^)F Q (u ) v), (5) 



u=0 v=0 

[0 0 2 3] |5l<ESfettx4r-U>i» r ©«fc'5ftHflWI!ia 
J PEGESt'y hXh'J-AtlTLWIb 
ft ft ^ H<£± TUff $ ft& If ft 5 ft U t L tz t \t . 
31©JS«HH2tS-rj;5fcff*3ns. 5feT\ JPEG 
JEEHit'y hT. HJ-Aa<7*o-.y# 3 1 Kfct^T. ^ffl K 

x-^^7*D-y^ 3 3TBffift2ftT8rL^ J PEGJEE 

shf*^;^-* mm) fcigffl2ft-5>©T. ^©f 

[0 0 2 4] $fflF^-f>77"a-fi:ttU<^oH 
-tOl-ott. £MK*-f >-T?0HfMB3ttJ: 



[0 0 2 5] ^©Tya-^^tt^^feabSo H#5flS 

J P EG«OT><D#^m^-7J$) 
h 1/- M^ilt- KOW0M77' 
KtefgT©— #5i43«fccX 
T-EHtJtag^X^ *^t^tHHir)^l'9 0° lafefr 
3„ t^l/-/ 3 >jj-7> h©*£^ftJ£t]-£fT57c 

[0 0 2 6] 
[SI] 



(7) 



#Hfm 1-33 1847 



9*9 








8 1 






6 4 




8 X 8 DCT 


5 4 4 


8 0^14 6 4^0© ([*]<;:£$) 


9 0° £>IhJ& 


12 8 


(lBSfS/r*? l y-K, l ^-Y b) 


8 X 8 DCT 


5 4 4 


8 0f8&L4 6 4£*P» ([*]*;:<£ 5) 




6 4 






5 4 


I DCT^«}tS|:l 0%tJ££ 


9fr 


14 15 





g"3< 9 0° UlSs^U— v"s >'CD^--iU— ^%*r>> K ^ [•] 
CT-SQffej , I E I CE^S, E71 (11) : 1 0 95, 1988 

^ i intern* 



[0 0 2 7] ^BJti^R.IK^-l'XcS-SiXH^MStr 

x-*. J PEGf-; ST. MJ -AC «fc< if £f 

i3l;StI0T^S 5 JPEGt-^I:o^TH, ffi 
T7'D 7 ^4 2TStDCT F * < >ffi«$a3j5^£ ft 

So 

[0 0 2 8] 03H^TiiO. DCT Hji-f >H*SWaS 
4 2Cli^P'V^4 1 KfcttS J PEGffgk'7 hX b 
U-A<Z)X> KPtf— /^flcfrU fLT 

•TSo 

[0029] iwii;<ia3tc^-riio> DCTMOI 

#Sfigyn.yi7 4 2 «^btC44~4 9^##$ft^M 
S^Dy^CSHMSft*. S5iE©a?). t'-yhXh'J- 
h CDf*5S t ct S D C T 8 X 8 7 D $ 6 ftS 

(4 4) . :neoil!H s^-»f^*ifc©?«€r (4 

5) *ffll»TSE5>J5ft, ^cd&, DCT^ic©yn.y 
^tfl^flStf&Sft* (4 6) . *5S^CJ:fttf, DC 

(4 7) . :oiii:inTDCTf-^i:l^>iy 

ny?ii«IfftSn (4 8) . ^-LTv^lfyjiCSK 
?!Sft3 (4 9) . H«M&S*X4M::fe#UT 

t^icyoy ir 4 4~4 9 £-P^TfTfrn-5iftgtt& 



M-tS-7'J •7 7 P ©)llT^fcTCi:^T#S) KOt^T 
fi. ^tf:7»Bfc4 5. a? fbJ&ISfc 4 6 , 5?^tf^b4 
9. *S«fc^* : f{fc4 8 0#Ig*«^ll6pIffiT*a. BEffi 

[0 0 3 0] -Kl:. BE*Sb*/-f >jail:tt£tTW±5 
5fc-f\ a^bflfUfc-a^ft: 

PEG#ffii5J:tfEEI8®*;*ir#;&:< 

^< > ts-^< «is*§^5fc©-r >7 p u / > His 2 

<tl:ttat^T$?. (DCT K^-f >fr*-3*<lelGffi 
fco^Ttt»i£T£) . fffliciiljSiHll. ASM 

l:DCTH^'f>*SA»ili)Tft«E (0J;Ltf8X8DC 
T?D7fT-It7~l 6©IM?nffi) LTl,^,^ 
tf£ft£„ Z.VT-tKDWL&mt, DCTh'^OMI 

-rsd ^©WttttSW K*-f >fit'(i 

#6ftftt> (D4^U->3 >t*f-r-5^0)it#teOfl§ 

fflt'o^T(iffiil--S)) . 

[0 0 3 1] 
[52] 



(8) 



&f$¥l 1-331847 











8 1 


I DCTcr>^$£££ l 5%tft^ 








8 X 8 DCT 






9 0° <D\slfc 


3 2 


^■S?^?U cr>£F W ® *t" 




112 




8 X 8 DCT 














5 4 






2 7 9 





9 0° @et'<l^--y'9>'©^l — J'a^^l'. 



[0 0 3 2] — jRfc. £IH F i 
[0 0 3 3] ((JPEGItitfflzBt^l/-> 



(■TfcfcS, **Sittt) *$«fcJ/xtt (fftfc'fe. 

[0 0 3 4] 
[SE3] 







<F d ) ts£V <F y > K 






<F d ) <F d ) 


<F d > 




<F d ) 


<Fy) 


91:7!) y7 (yfelCO^T" 

5/7°) 


<F y > 




!) (£S£ 


<F y > <F d > <F y > 


<F X > 


<07 y -yT") 


(F d ) <F y ) <F d > 


<R90> 


B*fr|el9 9 0° 0te 


<F y ) <F d ) 




18 0° SHE 


<F y > <F d > <F y ) <F d > 




Ri*tHHl0 9 0" SHE 


<F d > <F y > 



S3 : wmMz>-m*t&oo 4 ?ji~- •? 



[0 0 3 5] ±fc<D>f)V--f*9E.$i.-$Z>Z:o\Zjr'^l'-- 
->a> <F d > (F y ) 

&iz&M-t "<£T?&3 (& : ^H->3 > <o i> is 
.to: (o 2 ) ®« (oi> (o 2 ) II 5tf (02) 

£. *ht <oi> saffliTfens^i'— >3> 
(^u— ->a> (R90) ) «. a^s-rao. *r 



iCfcOSlfcT**. lot, -o©^U-J/3> 
<F d ) £><fctf (F y ) ©flE«fK*-f >KgrKffi^jfc 

[0 0 3 6] f£8x8I*^P7^tL. F£#£-f 
38x8DCT7'n-;/7<!;-f£ (DCT (f) = F&J: 
tflDCT (F) =f) . 8f@(DD 4 :f^U-->3 > 



(9) 



*#H!¥11-331847 



<o> C^l»T. it <o> f <DW&&&t>-t<D\tmg, [ft 4] 

T££a SSttFiDCT ( <o> f) OKHS (uM <F y >f(i,j)=f(i,7-j) (6) 
<o) Ft^fc-T) <Dm&T'&Z>, 

[0 0 3 7] ^l/->a> (F y ) CD4§&, £flfl [0 0 3 9] (1) 5$>£ <F y > F (u, v) 

4 >T\my y y7mii <F y > f u, j) . #£tf© a. RT«ct^i^^n^((7)~ o) . 

.fcSKSfcStt* ((6)JC) , [0 0 4 0] 

[0 0 3 8] [ft 5 ] 

<F y ) K„.v)-^t2 C, u C jiV (F y > f(i,j) (7) 



7 7 

a„a 



7 7 

a„a, 



= "V L §§ c i.u c 7-k,v«i.k) (9) 
k=7-j) 



[0 0 4 1] S (2) C 7 - k, *C0=fc-5 [0043] (14) it, (1) S©DCT^l*b> 

KSSftS ( (10) - (14) J) . (7) ~ (9) iCfCiilta. <F y ) F (u, v) «. 

[0 0 4 2] «T©«fc?fc»£ft*.5££atT#-S ( (1 5) . (1 

[ft 6] 6)SS) o 



[ft 7] 



j , (10) 

f (2k+l)v7t I 
=C0S| V7C- - I (ii) 



_ , v (2k+l)v7t fio} 
=cos(v7t)cosl- ^ 1 U*' 



i n » f (2k+l)vn I , . 

=(-l)cosl — 1 (13) 



- <_1)Vc k,v (14) 

7 7 

< Fy> F(u,v)=-^^ (-1) V £5 C; u C k v f(i,k). (15) 

= (-l) V F(u,v) (16) 

[0 0 4 5] SMh^OTIi. W7ay&0)ttfii1Jil [0 0 4 6] 

7U7^f (i, j) IS (F d ) f (i, j) = f [ft 8] 

(j, i) tt&Z>, CCDDCT XD^Ctt^TWJ: <F„>F(u,v)=F(v,u) (17) 

5(I«t>^n-5^ t«BJb^Trab-5> ( (17) . [0 0 4 7] Si 5i5<fctfiU 7, ^£b^(3S3C0m3 



(10) 



1-331847 



mf5-*.5ft*B|fli£fflHT, D4t^l/-ya ><Zrf [0 0 4 8] 





DCTK^V 




<l)f (i. j)=f(i. j) 


<l)F(u f v)=F{u ( v) 




<F d >fO, j)=r<j, i) 


<F d )F(u, v)=F(«,v) 






V 

<K y >F(u. v) = (-l) F(v. u) 




<F x >f(i, j) 
= f (7-j,7-i) 


(F cd )F(u. v) = (Fy) (F d ) <F y )F( u . v) 
= (-1) V <F <1 > (F^FCu, v) 

V 

— V, l ) Sl'y^rvv,u; 
= (-i) V (-l) U F(v )U ) 




<F x >f(i, j)=f (7-i, j) 


<F x )FCu, v)= <F d ) <F y > <F d >F(u, v) 
= (Fy> (F d >F(v.u) 

-<-l) U <F d >F(v, u) 

= (-l) U F(u t v) 




<R OT >f(i. j)=f(7-j\ i) 


<R 9() >F(u. v)=<F y ) <F d >F(u, v) 
= (-l> V (F d )F(u, v) 
-(-l) V F(v t u) 




=f (7-i, 7-j) 


= <V <F d > < F y> <F d > F < U ' V > 
= (-lMF d > (Fy) <F d )F(u,v) 
= (-l) V <F y ) <F d >F(ir,u) 
-(-i) V (-l) U <F d )F(v,u) 
= (-l) V (-l) U F(u, v) 




<R_ 90 )f (i, j) 
= r(j.7-i) 


(R_ 90 )F{u,v)=(F d ) <F y )F(u, v) 
= <F y >F(v, u) 

= (-l) U F(v. u) 





[0049] ±m<Dmmtm?it*%m.it-t\zmiiiLfz 

fc©T*5. F (u, v) ©ftbDCMtlfftfilR 

Fq (u, v) Q (u, v) &m^Z>Z.£\z&r)^ y^F 

iSffl-r*c: t»c«t^ Tessas ^t*iTf#s. a^t'r- 

-y;PttH-©**T*4 ( <F d > , (F cd ) , 
(R 90 > ii«fctf (R-9 0> i^^i^i^n^) . 

K/-f >7yn-fl;j; 0 I DCT, DC 

t. t£zmzmT{tMm&£tfm?itt>mmznz><, s? 
^■y * «t ^ v y-y ifitxm t> 0® $ n & n t c 

[0 0 5 0] ^<©8X8^D7^565WXH(0J 
PEGHflfe±T, D4^U-x 3 >SfT5»c:tt. Sit 
FjW >C*t?<¥«5*tt«Toa0T*S. (a) *f 
JtS-T *aHSr^693g»tOV»T 8 x 8 D C T :/d -y ? off 
ia?iJ< *5=tr/ (b) &8 X 8 DCT^P-y £|*]CDIU;< 
> H:SLT^4i:J;5DCT F*-r >l:S^'<^l/ 
-5^3 >£jgfflT3Cli:Ta&-5 (&&, JPEGHffeK 
i5 -5 W is «fc H ti 8 ©fg^T'S 0 , MtttTt U 



m-jimmtD/^j >?'\z&-D-znt>nz>) . (a) & 

«ktf (b) tinXtD^^U — v-3 >T&oT* 
ftDCT^FQ (u, v) j&tftff^JSfcilgATJ&gS 

J P E G 7 7 < ;H:# ITS 4 O 1 1* fc(i 2 1«±«5 

[0051] ¥>fift-rsfc«). tfv—xtr-Km&zm 

[0 0 5 2] J P EG^-^iLTfibtl-SWXH^U 
-X>r-)imm I t3-pl^T#g?T-5o J P E G -r — ^ (3 
ttx> half- • a— r-< >^^ilfflL, DC^tC^^ 



(11) 



^¥11-331847 



lCOt,>T©*^{tDCT&&©8 X 8 7'UyO (yZ? 
J®©tt#k) &mt>-?$><D£-?Z> (0^k<WH/6 
4) . 

[0 0 5 3] I 0HH#H^-^l/-->3> (o) taffl 

b©D 4 ^l/-y3>01C)tfel.) „ Kl±.(DZ\t 
tt. I o©DCT«S(5/ni/i'tt. pI(!E&BE5>JGIt 

<ts*LTua. -jut;, i o^isttsfi^fb^ftcDy 

F k Ott^Oi^CSfcJftJ, 

[0 0 5 4] F k o= <o> Fp <o> (k) 
ZZ\\Z. p <o> ttrDy^OJH5«n?»5. 
[0 0 5 5] — #J<hLTIfifff[Hl0 7j|n]t:9 0 ° Hfe 
( (o) =R 9 0 ) t^t»T#*T*. k= i b (H/ 
8) + j b m&m®. I o t^lts i b fT&<fctf j b^J 
(DT'uyV) izrz^Tit, 

p (o) (k)=(H-j b -l) (W/8)+j b 

[0 0 5 6] J PEGiil ° ^fl^fiSc^-fr-S t'fj, k = 
0,1, 2 • • • M<D7U y ? F k o ZstW-TZ&mtf 

*s. ^(Dsmrup <o> (o) , p <o> (i) , 
p <°> (2) , • • -m cnn -)Rc, -fay $ 

*»J PEGiftlCttiSni^^i'ffitllRftS) © 

7*Dy* I £7 7-feXT5&g#?&&,, EEtt7*Dy*tt 
1M Xa*ffitl::RfcSJfci&, J PEGt*'^ l-X f- 'J— A 
^ b ©#StD7" n -y 7 £fl&mf -5 CO WW 7* P -y 7 

^Tr^-HJntS, 7*P>y7©DC&£&:©M£ 

[0 0 5 7] R#J©/1XT{±, JPEGIIUMb 

DCfg^ttaj-r^o i2©yUTtt. &i*i°i:oi> 

TF k <o> ^igg-r^^, 7*o<y/7^tloUTCDt*-y 
h • t7t"^S*«^7';yU ri^ I fcO^T© J 
PEGt^hXh U-A©telI*S/-47-r5^ tC«fc- 
0, Fp <o> ( k ) At-r<"C7^-feXSn5. £©7 
;P =f U XA ttSiH 3 - K © <fc 3 C * £ * 3 C £ **T 

[0058] procedure Operate 
input : JPEGimage I, jr-^l'— ->3 > 



(o) 

output : JPEGimage I o 
/*Sl/U : *7-ty h&JiZtDCmZMibZ* / 

I ^^©^yy-^jswta. 

for k=0 to WH/6 4- 1 

1. *7ily h£7'nyf k(D\iy h • J-7-ky btb 
T I l-fe&Tf 3„ 2. DCJi£tttfjLo-D I £Mffil>T 
&£(D^<Di&<D7'ay9$:&W)tZ>. 3. 7*P-y^klC 

So 

[0 0 5 9]-/*S2/U: I 0 ©!"HMr/M*/ 
I0CA 7 ^-O(M-jgM{Tk <o> Citlg* 
^tlSSb I ©S^ft^-y^SGBTS. 
f or k = 0 to WH/6 4 - 1 
1. I£->-7U ZfayZ&v <o> ( k ) coa^ft 

M©<E«*i«fctf/*fcttjIffl-r-5 (*4©SB3?II) . 

3. I <°> t^tAT© J PEGt'7 hX KU-A'x© 
x>hntf- • 3-F<fc«R£K0tttt-&. 

[0 0 6 0] £©$^tt&tegts,fctf|J*f£ 
H» 7t©X*P-y7 F p o ( k ) ^oijlfiTfcgStlTBi 
# I 0(-t)l/iT©^D-y^F k T^-^u- 
h J PEGJ 7;p3*UXA©«frR»ttS&2 /txt**. 
8 X8^D^ ^t^#^M©<EB*3«fc^affl*ff 

"PSD. fg$6£fi6 4©f£i$:<i:&5„ A£| 

s. z.z.iz. tt«l3*tyDy^rt©#trnffi»:©3S:ii]t 
W-T*, *SBfc.fctftJ^£M£fT-3&»&©7^3''JXA 
fcHSTS. -©7JUP*UXAICJ:0, £&©«$££# 
H©Wf'«0, ffi«B«©£lM'XT«:#JEJ8l«»©£ 

+r-r xi-imsct: o 

[0 0 6 1] J P EG©A7V>n-K{t ; E- 

CiO 3- K-ft^ttT, -fc*P©fii/^>^— *i:is6(z^ 
;P-^fTS. ^©^^1fyEW**5C*f. 7*P-y 

^£3— Kft-f-5<t€r. e:nb©^»icH^-©A7'v> 

X-7>£fflt,>T, ^W±<D7'Uy7t.m<F>7'Uy7 
©■^tDCitt ©11**3- KftJtli. 

[0 0 6 2] 

[*5] 



(12) 
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0 






V 


— > 






7 


0 


0 


1 


5 


6 


14 


15 


27 


28 




2 


4 


7 


13 


16 


26 


29 


42 




3 


8 


12 


17 


25 


30 


41 


43 


u 1 


9 


11 


18 


24 


31 


40 


44 


53 




10 


19 


23 


32 


39 


45 


52 


54 




20 


22 


33 


38 


46 


51 


55 


60 




21 


34 


37 


47 


50 


56 


59 


61 


7 


35 


36 


48 


49 


57 


58 


62 


63 



Z.Z.IZ, R\ti?if-*f{f& 



[0 0 6 3] #<^T\ S^ffcACfiM&jJ^ytf^JgKX 

+ r>$tl. fit (R, S, V) w^<Dmmt^E.-D 

[0 0 6 4] 

s=riog 2 ( ixi+i)i 



J PEGffflV^WZZ(u,y)^fWJ 

struct Jpeg Block 



v=s 



x>00?i:#. 



OLSB 



[0 0 6 5] xSfcUx - 1 <7)S*ffiffi2 (s t 

andard 2's complement bin 
ary representation) £fflt^TV© 
t*-> h#l*ti]£ft5. J P EGt'7 h iJ-Atli. 
& (R, S, V) *«. ft-T (R, S) 6l>3-Kt4 
A77>T-7'J^)|]l\ *l/>fV^I>3-Kt5S 

x+X h7 • k'-y h*ll>Ti>3- KTS. ifn^i 
Zfmt^y'ay ^(Dm^T^-yn^^j^mn (run) 
^<tPfl>©ft»J&X>:j — KftfrT'tt. ft% 

ioT, J PEGr-*ttgB£»«r£nT#:©«fc:5fc 
[0 0 6 6] 



{ 



Int D ;/*ST-ft;DC^ft*/ 
int N;/*#toACM©»*/ 
struct { 



i n t 
i n t 
i n t 
} A [6 3] 



Z 

s 

V 



> 



^©^'-^fifigtp. N(jyn*y^rt©|M:nAC&$:£> 
&T'i53„ 7K A©fl:f,U© NX > h D— ©#..fct>fo5>*& 
£„ Xlx^.>hA [k] iZz/y+fyi&m. (Z) Sr^-x.. 
-eLT S *3J;Z/Vtt k #g(D#if D A C^gSc 0 ^ k <N 
fcHMffi-Ta. J P EGt'-y FX h 'J-AA^^O^ii^ 

[0 0 6 7] 5j-^-i> 3 > (o> TtteRiJct^/* 
tTO^fS^Si^S. ±E©T r -^$ig£ffl(^-5 
C<h('J:l3. (o> £-f >7'Ui>hLTN©Ig©* 

t ijjbj -r 3 . c: co 7 )i rf u x a \t v if m © -f D y $ 

[0068] Xf] rjpegBlockj #tigB (7"n 
•y^FHWJC) £4x.T. (o) FUttftTtS-fiigB o 

£-f*S:fe«fctfVffittS x *5«fctfV x tT»0. #|{|;V 

S- X = S X . V_ x = — V x 

s <o> [6 4] ■ 7 7if<D^tt)i%.W2nrz7 

KtlT, fct <o> *t. S£5£tt5^£Z#g©v 

^tf^«»o^^*^sfrntf, s (o> [z] 

^^U---> 3 > <F X > , (F y ) , (R 



(13) 
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I 8 0> I^^TCg© . s <o> [a [k] . Z] 
*tTRUEt*5A [k] . VldO^Th'-y r-£7'J >y 

b£b <o> cgft-r-snttf-e**. 

[0 0 6 9] Nllf r j p e g B 1 o c k J ffi&(D& 

». t [Z] 1fij£<D-Jif-tfif • -f >x-y^XZ(I*f-T-5 
^. 

t [1] =2, t [2] =1, t [3] =5, t [4] 
= 4, • • • 

i? if+f iftofStifittm 5 A S i: . 

1 , 3, 6, 7, 10, 11, 14 

[0 0 7 0] 

procedure Transpose An dSignChange 
input : JpegBlock B, arrays t, s <o> , d 
output : JpegBlock B <°> 

B <o> . d = B. D /*s <o> [0] liftl:FALSEt*4:tl:at 
*/ 

B (o) . N = B. N 

if (B. N = = 0) then return 

dcur=d [B. A [0] . Z] /*mteft<D&mtfA1gi1k*/ 

s t a r t p o s = 0 /* [B. A [OK Z] d c u r 

**B. A [. . . ] TffljlSnfii*/ 

for k = 0 to B.N 

i f (k<B. N) then dnew= [B. A [k] . Z] 
else dnew=oo / * l 4 <fc Will, ScEl:dnew>dc 

u r ~c&z>z.t*mm*/ 

if (d n e w<d cur) then 

/*B. A [startpos. . . (k-1) ] £B <o> . A [. . . 

] camcne-*/ 

for 1=0 to k-startpos-1 

i=k-l-l /*B. A [. . . ] CtJltS-f ^y?**/ 
j=s tartpos+l /*Bo. A [. . . ] KctefrS-T >x 

yi?X*/ 

B <°> . A [ j ]. Z= t [B. A [ j ] . Z] 

B <o> . A [ j ] . S = B. A [ i ] . S 

B <o> . A [ j ] . V = B. A [ j ] . V 

i f ( s <o> [B (o> . A [j] . Z] ) then 

B <°> . A [ j ] . V= n B <o> . A [ j ] . V/*ty 

/♦dcuris tar tpos £S[§r*/ 
dcu r=dnew 
s tar t p o s = k 



[»i o] 

t[l] , t[3] , t[7],t[6] , t[14].t[ll]tCl0l . 

[0 0 7 1] ftoT, rai;3?ii*isi*tfts±n»s«» 

M07KB. A [. . .] £**-v>U 
IdfroT. B. A [. . .] *>bB <o> . 

a [ . . . ] ^is»iiizm©sii*ifii»fti»*3t;--r 
s. 

[0 0 7 2] «T©£«:i -!«*<£© 7 JI/=f'JXA££ 

^-T-SfcCDTfeS. 7H ti5«fctf (±j£©) s <o) 
ti^fejgff^n-So SSIC. d [64] *j8iJ©^«6Sl|)[ 
2 tilLTl"f ft&ii* &i?i/-*fif ■ -i >9v97>\Z.-D 

r£3£2riRj**a«©»j ->*y 

t» d [Z] =u + vtft5. 
[0 0 7 3] 
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HRi:. J PEGB«l(iloR±©*7— ^jB^e.^ 

OtJPTit)ttt5„ &?Bp (fcfc'L. l^p=g 
P) CffoT, *¥tf>:/U ^Sfcwpfc.ktfSjfi-tf- 
^'J^Sslihpafa&s. ¥ffigcp©*H3<fctfK£te 
*n€ttWw p /w max iJ«fctfHh p /h ma x T-£ 

^.sns. ^ui:. (i^p^p) utifc^T. 

[0 0 7 4] JPEGf-^HS6l:7*t>!l»6&4 
^rW-TS. roperateJPEGj 
[0 0 7 5] &7>*r >f*JT-tt> 

(mcu) tLTrnztizmmzzttbitiz. §mc 

PRO. ■» I °«l ££ofc<Hi;;*+-v>*5«ktfMC 
U©£0l/-7**HtTr*-5 (wp&itfh plJKI^It 

*^u-->3 y\zMLxx7y -?2nz>&mtf& 

5) . MCU©|gl3j;t/&MCU|*l©7*P-;/ ^©Jite^ 
fS]-t&Z.ttf&<omz>tf. I °H43tt-5^-MCU«I t 
13 -5 IE 13 1 OfflMCUA^i^nS. £©*H£ffiffl 
LT. t*-y h • *7-ky hl5j;tf. 7*D O l/^UI/cfc 0 
t>MCUU"<;K©DCT—^*»»ta^<!:CJ:»3. ^ 
■t U ©Ip«a*0tt-5. 

[0 0 7 6] 3<Dck5t. I KUttSg-T.** >f3^^ 
Tf£ TOperateJPEGj # 2 OOAXTKlfPt" 
•5. ftS)<D/N°XT(i. -?-©X*f >0^MCUI:o^T 
fy h - *7lly Ffk^n, fLT^iMC 

u i: 13 it § & % =y - ¥ffi^ e> © a $ © 7* □ v z> © d c ft 
©#£®Mcua«i**$n-5fc£, Mni^Mcu 

^*tthB$n. ^E-LTg-tifi£S*7*D-yi7C0 TjpegB 
1 oc kj fllifi*t^-r* 0 dtI^©7*D7 7 

B3-l«ft3ftT, JPEGT-^Tt4>nftI 0 «)fc 

[0 0 7 7] «ffi»K/-f>tai^<lifl||pie-DSC 
7 7'J'!r-~>3») f^y^;^fJH«*^7 (DS 
C) ££tf&«?V y^^SBiOW*LT. *^BJ© 

5H5l:St. D S C 6 0 (jT-i* & □ 7°o-t -y it©$'HSi) 
TKgfPSft***. H#*lfieL, fliyP7i'6 1 

(ccd) £#1-5. #t^-c\ z.(DT-fu7'mm3., y 



a 7 6 2T®ISn, x-f v^HfciiftA*— ISWK? 
l/-A/t777 6 3l:tt»Sn, 7'a-y7 6 4T- 

K *fc*3E93<Dffiff K/-f XlS^X^gffifcHfTT 
5. i&l7'Dy^6 4lt a— tf-n>hn-;U6 5© 

ZM/->*6 6i:'f>^-7i-X£ft5. X h V — 
-/•7*n 7 ^66li l/>fnfcDSC6 0rtTS^L 

JftlU ^LTttO*LnIfi , i&;*;g*PCMC I A7 
:t-V>y h •A-HT^7*-Fi/;IJ777->i • 

[0 0 7 8] DS C 6 0JJ7^-P^Hi»S6 7l3cfctfx 
-fy^;Hf!Ag6 8^«lT*0. ^n^^fflLTSI 

«x-*#Dscrt$fcttfl««HKis2!sn5. 

L-T> D S C 6 0|*l©LCDXi7 U->6 9 (Cfeit^tl 
S^UVCR^TV^-^-Ci^^^gpgfitC 

[0 0 7 9] DCT H/-f >£££S8HiftzLT9 0 
" . 18 0°. 2 7 0" @fetfcHS7-7U-y7"OJ: 
5/&D 4 ^U-ya >^HfTl-§Hl^«D SC 6 0T 

^7-C»«Lfc|ili;^H*9 0" EHES-tffcHftiLT 

590° 0te£-&*fc*ttTSStr*>5T&3. -hi£©<fc? 

(CDSC6 oTS^Lfc^xti. mmmmtttft>n 

[0 0 8 0] DS )l<nm&&L*\Z. KM 

ICie^TSTjfeTlHie^fXOffiLTDSC 6 0#fcIEH 
i£££i;3J:-5K:"3~£;:<*:#T#.5„ DSCyXrAT 
«. [H]te«HlttDSCrtl3aboTfcJ;<. SfcteDSC 
6 0CSE^Snfcn>tfji-^±Tfftfp-rsV7 h^i 
7rtl:*oTt>±t». (WISSnfc*!HSI**J;tf||ii||BS 

ft 9SiJ©7yD-ftt/t'JiaaT**0, DS C 6 0 
l*IT©jg^C P U^W^ifeCl 1 L-^fg7j{ET5*-rs 
DS Ci/7>?A©M®li^W H^'ftlSj; 
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[0 0 8 1] ±$©19, H5CS1-DSC6 0«« a 

>tfi-^->^7 L A. ^©te. x-f^^^Bft Affile. 

fflaR^«RT5lBJSKE*i:©na-Ct)ffl^S^<!:3&*T 

06tt. DSC60, n>tr:x— ^X^Aisj; 

.Cf-€-©ffl©ft««iS5J!e©Pi(l©tBSI««SRWrsyo 

7^iTi.5. o ot— «wcsiar5 3> 

Xh^K 

[0 0 8 2] n>en.-^ ->7.7^A 10 0I1 ttffl©-? 
■I'i/Dynt-y^S^ilSIgl (CPU) 10 
1, i»«*-NF«»C*8[-rsfc*©7>^A7^-fe^^ 
t'J (RAM) 10 2. **^«f«**^*«r*fc» 
©'J-K^'J-Z^U (ROM) 10 3£££r. ZLtl 

$<D&mf$.w%\zrtxi o 4 tt&Gztix^z. =j>e 

a-^yXfA 1 0 0 ©;t^U— ->3 MJjftffiftKti:*- 
S^tlSo y^fA^tUCtt^in. CPU1-0 1 

fluff's CtKJ: 9. 3 >e 3. — ^ -> ZtA 1 0 o©^- 

[0 0 8 3] T-fX*-yH0 7 ©J: 5^*56 

tt**E1ftgB*JfA-r57V;*3ry h • H7-f7*10 
6t>a>hD-7-l 05 Ci^T/U 1 0 4 
nt^5, l^ild. ;U10 
4tCDROMl 1 0#Affl©a>A°i7 h^a* (C 
D) ROM K^-f 71 0 9 t<Df%liZ'(>?-7x.-Z$: 
A- Kx-fXv* 1 1 1 «. x-Y X^n> ho- 
7— 113 \z£ k> at; i o 4 cflMasnfcBfc'r-r * £ 

[0 0 8 4] EE«K*-f >l;St5<Jftai*Ofc»OV.7 
h^xTttCltSBl 0 7& = ttf 1 1 OiCttiMSft, 

fLTCPu i o i mfrznz. cntngij 

£. V7 h^i7*RAM 1 0 2 SfcttROM 1 0 3 C 

1 0 7i5ctr^CDROM 1 1 OOctSftEOftL-"!!^ 
EltJtttSffi^T. n>tf3.-^^XT-A l 0 0 \za— 

KU S/c«C©->7.xA^btttb"r-5>I -5. 

[0 0 8 5] H*x-^ttBUO*RTn>tfa-^->^ 
rAlOOAALTfcctH, 7-f )PA*^7 1 1 5T4 
sKSn^-f^A^-^WHfc 1 1411 tS#j©fc«6 

-^10 0T*!t5i:t^$4. mia!©a0> DS 
C 6 OjJiffl&^iS&T^ z/*)WkL. 3>tWl0 



0Ki£2IL-Tt>cfcH. 3>hD-7-12 3^I4LT 
AT, 1 0 4 Kffitt-f H 1 2 1 fci^T^X 1 

2 2H Z\ <D&? 13.7-9 <D\13&$S,\ZTZ>. 

3>ea-^y7fA 1 0 0l:f«*AAf5fc 

[0 0 8 6] ®^x-^«5iPi%f6]ttt'3 

-^ioo\ $^tin>t°i-^ i o o ^bisirr& 

3>tWl 00 
«. fi«g^£fcte^xA8ST*-y 1 2 5 <h 

©ilff *Rllifr*afi7^y^- 1 2 4 

■7-* (LAN) . 'f>^";hSfcli*>7'f>* 

[0 0 8 7] n>tf i-^ i o 0 KfiSSifcttlfclrtSft 

3„ 3>t!a-^ 1 0 0(I#^TS7°U>^ 1 2 6 IZJ: 
- 0*5-^U> f>tf»f§£n4*«. -tOHHtt^'J >^ 1 
2 6iCj;cT^<t:A^-g)o fOi©^7"y3>tLT 
tt, 3>t?n.-^ 1 0 0 iZttm-tZ>?4 X-?)/- 1 2 7 

[0 0 8 8] _kii©MD. J PEGEE8X3\fc£fc©fc 
J&©ffiBfcffiit h'/i" >(3SC)<5aa7ly-A7-i7^ 
*»9§#*£J:9lllB£ftfc. 9 0°. 18 0° 

2 7 0° lHllte«©«t5»ffiaJa:»fBi1 6 «3E***. 

D C T H >|*JT« ICfifl/* 
t^t^tl&^it. Jbl:, 90°|5]ito©<fc5 

jaiTyn-^CftbSDCT KtW >TfT-3!t«^. 

& mis. \z it * i£ m f * -r > < ■&x&ogg jb #y 
»^a y x * tgira $ i/ ^ t A^ii-ib -5 ^ 

[0 0 8 9] ;ittS®£j£tt. -U5(6]ltx^v 

tufliTj^+^a^-rs^oTf**. z.<D&*tf3ttfEm 

Hy-r >7i/-A r 7-^tt j e©te©^©iii^^tfc 

®.mt. H«5iillte?iT#?. (B. Chitpras 
evtHiiUK. R. Rao) . rdHRn-y-'f 
afij . ff^Ma. 19#. 233-24 1 9 

9 0^#BS) . 

[0 0 9 0] #£©aft«£©HgT?*389i*ijl9iL-fc 
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B H * -f > < MSffi * 3WUf -5 * Kffl n it y n 
[0 0 9 1] JbC. *IE^©7;i/zfUXA£ili^-r* 

X^-syjyPMm®'® (ASIC) ^fdi^ne.©! 
ht<tl&. £t±, ^CltlttWLfc*5BWTf«. ±$©cfc 

tO 0 9 2] 

[3891 ^&#36*5J;^£E*<Z)XS^ftS-r* 



[an j PEGjE«*«fc^#5ssaa&*i-^py^ia 

[02] J PEGr-^-ty ht:oUT©SPi3K/'f > 
HS^' < pjft& S * *T 7 □ -y ? 0T& S o 
[03] *5EWt«fc* J PEG'r-^-fcy hfCOl»T© 

[04] *5E«t«t*»ft«!7'J 7 7" (F d ) *3«fctf;& 
7i7'J-y7' (F y ) eW9 0" 7*P -y 

[0 5] *^.!:©ilT'ffllif5f-f iSfJVX^Jim 
Hktl^y (DSC) C7Dy?lTS5. 
[0 6] ^JEWt-fcC^-f 5?^;i/H«$affii5«tu:BS 

4 1 X>hDh°-x=l— >if~fa^i7 

4 2 DCT Hpt'f >B«jaa 

43 x>hne-D-f^>y 

4 4 DCT^$C©8 x8 7*P-y^ 

4 5 Vif-*fifmf&<D¥&2 

4 6 DCTMO^Dy^ClfftiR! 

4 7 7*P-y^Jt(6]Saa 

4 8 7*P-y^fi^{t 

4 9 if if if RE. 
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